Amendment 

Application Filed: October 8, 2003 
Serial No: 10/681,846 

IN THE CLAIMS: 

1. (Cancelled) 

2. (Currently Amended) A communication system as recited in claim [[1]] 33 
wherein said transmitter includes an , comprising the encoder for error correcting codes to add 
redundancy to the information bits by applying turbo code, convolutional code, block code, or 
low d e nsity parity check code to combat the to reduce distortion caused by said power amplifier 
amplifiers and RF circuits or the said channel and to ovorcomo the noise in the channel . 

3. (Cancelled) 

4. (Currently Amended) A communication system as recited in claim [[3]] 33, 
wherein said modulator constructs the modulated signal wav e form s in orthogonal channels using 
first and second finite impulse response filters. 

5. (Currently Amended) A communication system as recited in claim 4, wherein 
said first and second finite impulse response filters apply modulator us e s pulse shaping fiinctions 
to the input data stream to create the modulated signal including but not limit e d to th e squar e 
root raised cosine function, raised cosine fimction, and functions of Hanning, Hamming and 

6. (Currently Amended) A communication system as recited in claim 5, wherein 
said modulator constructs the linearly modulated signal waveforms of phase shift keying having 
a variable which do not have constant envelope in the orthogonal channels. 

7. (Currently Amended) A communication system as recited in claim [[6]] 35, 
wherein said amplifier modulator g e n e rat e s wav e forms to minimiz e th e distortion aft e r b e ing 
amplified by power amplifiers of includes class-F, class-E, class-D, class-C amplifiers, and r -ef 
power amplifiers of class-A, class-B, class-AB amplifiers working in the saturation region. 

8. (Cancelled). 

9. (Cancelled). 

10. (Cancelled). 
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11. (Currently Amended) A comimunication system as recited in claim [[1]] 33, 
comprising an antenna or multipl e ant e nna for transmission and reception of the amplified 
modulated signal. 

12. (Currently Amended) A communication system as recited in claim [[1]] 11 
wherein said receiver includes , comprising a down-converter to convert the received signal to a 

baseband. 

13. (Currently Amended) A communication system as recited in claim [[1]] 12 
wherein said receiver includes a . comprising the sampling circuit to sample the amplified 
modulated r e ceiv e d signal. 

14. (Currently Amended) A communication system as recited in claim [[1]] 6 
wherein said receiver includes , comprising filters in the receiver which arc matched to said first 
and second finite impulse response the shaping filters in said the transmitte r or to the convolution 
of th e impuls e s r e spons e fiinctions of the shaping fihcr and the power amplifiers and the RF 
circuits in the transmitter . 

15. (Currently Amended) A communication system as recited in claim [[1]] 35 
wherein said receiver includes . comprising correlators to correlate the amplified modulated 
r e c e iv e d signal in orthogonal channels with [[the]] prestored waveforms or signals , said 
correlators create an output signal fi-om the amplified modulated signal . 

16. (Currently Amended) A communication system as recited in claim [[1]] 15 
wherein said receiver includes , comprising a signal detector which uses the output signals of the 
corr e lators to detect the input data stream signal or pack e t fi'om the output signal . 

17. (Ciirrently Amended) A communication system as recited in claim [[1]] 16 
includin g , comprising a parameter estimator estimators to estimate [[the]] carrier fi-equency, 
phase and symbol timing, using the output signal of said correlators. 

18. (Currently Amended) A conmiunication system as recited in claim [[1]] 17 
includin g , comprising a tracking loop which uses the e stimat e d carrier frequency, phase and 



4 



Amendment 

Application Filed: October 8, 2003 
Serial No: 10/681,846 



symbol timing estimated by said parameter estimator in the initialization of the loop to track the 
input data stream stptat. 

19. (Currently Amended) A communication system as recited in claim [[1]] 18 
wherein said receiver includes , comprising a decoder which can bo the iterative decoder, the 
maximum likelihood decoder or the block decoder . 

20. (Currently Amended) A communication system as recited in claim 19, wherein 
said decoder overcomes the distortion caused by said transmitter and said channel using a -pew^ 
amplifiers or up - convortors or RF circuits in the transmitter or by the channel and combats the 
noise in the chann e l, th e decoding algorithm is optimal to [[the]] noise distribution. 

21. (Cancelled). 

22. (Currently Amended) A method of minimizing the distortion caused by at least 
efte a saturated power amplifier or up-converter or RP circuit to phase modulated signals, the 
method comprising ef the steps of: 

mapping k bits d=(di,d2, . . . ,dk) at a time to one of M=2'' phases, the mapped 
phase is (p(d), which is a symbol; 

feeding #ie a coefficient cos (p(d) to a first finite impulse response filter for 
siunming a series of the delayed filter coefficients {pO')} weighted by the symbol coefficients 
{cos (p(d)} to form the a filtered in-phase signal; and 

feeding the a coefficient sin (p(d) to a second finite impulse response filter for 
summing a series of the delayed filter coefficients {pO)} weighted by the symbol coefficients 
{sin (p(d)} to form the a filtered quadrature signal , wherein the filtering of the in-phase signal and 
the quadrature signal with a pulse shaping fiinction p(t) of L > 2 symbols long, and the pulse 
shaping fimction is preferred to satisfy: 

fl Ifk = L 
\ OEse 
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where x(t) is the convolution of p(t) and p(LT^-t), is the symbol time; when the impulse 
response p^ (t) of the saturated ratio is known to the designer, the function x(t) is the convolution 
of g(t)=p(t)*p_[(t) and g(T-t), where T is the duration of g(t) . 

23. (Cancelled). 

24. (Currently Amended) A method Two pulse shaping filters as recited in claim 22, 
including the step of using a function in a class including a th e impuls e r e spons e function of e ach 
filter is any of the square-root raised cosine function with the roll-off factor P in a range between 
0.6 and 1.0. inclusive, close to 1.0, the window functions of a^Hanning function , a Hamming 
function , and a Blackman function , or any function satisfying the condition in claim 23 . 

25. (Currently Amended) A method modulator implementing phas e shift k e ying as 
recited in claim 24 [[22]], wherein an [[the]] envelope of the modulated signal varies is not 

26. (Currently Amended) A [[The]] method as recited in Claim 22 further including 
the step of comprising at l e ast on e puls e shaping filt e r minimizing power spectral sidelobe 
regrowth in the presence of distortion caused by RF circuits including any of saturated power 
amplifier or up - convortor or mixer or RF circuit for communications systems or radar employing 

phase shift keying . 

27. (Currently Amended) The system as recited in Claim [[1]] U_ further comprising 
a demodulator to demodulate the amplified modulated received signal in the presence of both 
distortion and noise, the demodulator comprising: 

a first down-converter to convert the received signal in the in-phase channel to 

baseband; 

a second down-converter to convert the received signal in the quadrature channel 

to baseband; 

a sampling circuit to sample the baseband signals in both the in-phase channel and 

the quadrature channel; 
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an analog-to-digital converter to convert the sampled baseband signals to digital 

signals; 

a first finite impulse response filter matched to the shaping filter for the in-phase 
channel in the transmitter, the filter performs low-pass filtering for the samples in the in-phase 
channel; 

a second finite impulse response filter matched to the shaping filter for the 
quadrature channel in the transmitter, the filter performs low-pass filtering for the samples in the 
quadrature channel; 

a signal detector to detect the incoming signal using the matched filter output; a 
parameter estimator to estimate the symbol timing, carrier frequency offset and carrier phase 
using the matched filter output; 

a tracking loop to track the carrier frequency, carrier phase and the symbol timing; 

and 

a decoder to make decisions on the received symbols using the tracking loop 

output. 

28. (Cancelled). 

29. (Cancelled). 

30. (Cancelled). 

31. (Cancelled). 

32. (Cancelled). 

33. (New) A communication system for transmitting and receiving an input data 
stream, said communication system comprising: 

a transmitter for receiving the input data stream and transmitting the input data 
stream out therefrom, said transmitter including a modulator defining a pulse shaping fiinction 
for mapping the input data stream using phase shift keying to create a modulated signal, and an 
amplifier working in a saturation region and defining an impulse response fiinction for 
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amplifying the modulated signal to create an amplified modulated signal, wherein said pulse 

shaping fiinction and said impulse response function are convoluted; 

a channel through which the amplified modulated signal is transmitted; and 

a receiver to receive the amplified modulated signal to down convert the 

amplified signal to retrieve the input data stream therefrom. 

34. (New) A communication system as recited in claim 5, wherein said first and 
second finite impulse response filters define a square root raised cosine fiinction having a roll-off" 
factor (P) in a range between 0.6 and 1.0, inclusive. 

35. (New) A communication system as recited in claim 34 wherein said square root 
raised cosine function defines a duration of symbols (L) in the range between 2 and 6, inclusive. 

36. (New) A transmitter for receiving an input data stream and transmitting the input 
data stream out therefrom, said transmitter comprising: 

a modulator defining a pulse shaping fiinction for mapping the input data sfream 
using phase shift keying to create a modulated signal, said modulator including first and second 
finite impulse response filters to construct the modulated signal in orthogonal channels, wherein 
said first and second finite impulse response filters define a roll-off factor (P) in a range between 
0.6 and 1.0, inclusive, for a square root raised cosine fiinction; and 

an amplifier defining an impulse response function for amplifying the modulated 
signal to create an amplified modulated signal, wherein said pulse shaping fiinction and said 
impulse response fiinction are convoluted to minimize the effect of noise and distortion allowing 
the input data sfream to be demodulated and read. 

37. (New) A method for phase shift keying communications systems for use with 
nonlinear power amplifiers and linear power amplifiers working in saturation region to achieve 
bit error performance compatible to bit error rate of phase shift keying communications system 
using linear power amplifier, the method comprising of the steps ofi 
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generating a phase shift keying signal using square root raised cosine function with roll- 
off factor in a range between 0.6 and 1.0 as pulse shaping function p{t) to create a modulated 
signal; 

amplifying the modulated signal to create an amplified modulated signal by a nonlinear 

power amplifier or a linear power amplifier working in saturation region with impulse response 
function Pi{t), the pulse shaping function and the impulse response function satisfying: 



where the function x(t) is the convolution of g(t)=p(t)*pi(t) and g(T-t), where T is the duration of 



filtering the modulated amplified signal in the in-phase channel by a finite impulse 
response filter matched to the convolution of the said pulse shaping function and the said 
impulse response function; 

filtering the modulated amplified signal in the quadrature channel by a finite impulse 
response filter matched to the convolution of the said pulse shaping function and the said 
impulse response function; and 

using the output signals of the said finite impulse response filters to retrieve the 
information data stream. 




g(t); 
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